L-arginine uptake in normal and diabetic rat retina and retinal pigment epithelium.
Diabetes-induced increase in oxidative stress is postulated as playing a significant role in the development of retinopathy. The retinal pigment epithelium (RPE) which forms part of the retinal blood barrier has been reported to be affected in diabetes. Besides functioning as a neurotransmitter, the radical nitric oxide (NO) can act as a cytotoxic agent. NO is synthesized by nitric oxide synthase (NOS) that oxidizes arginine to citrulline producing NO. Given that intracellular concentration of arginine depends mainly on its transport, we studied arginine transport in RPE and retina from normal and streptozotocin-induced diabetic rats. Retina and RPE take up arginine by a saturable system with an apparent K(M) of 70-80 microM. Tissue incubation in the presence of insulin or high glucose concentrations significantly increased arginine transport in RPE but not in retina from control rats. Similarly, arginine uptake was enhanced in RPE, but not in the retina from streptozotocin-induced diabetic rats. However, NO content was two-fold higher in diabetic retina and RPE compared to that in the control rats. Such findings may suggest that diabetes induced an increase in NO levels in RPE, which may have brought about alterations in its functioning and in turn manifestations of diabetic retinopathy.